Endoplasmic reticulum stress-mediated apoptosis contributes to a skeletal dysplasia resembling platyspondylic lethal skeletal dysplasia, Torrance type, in a novel Col2a1 mutant mouse line.
In humans, mutations in the COL2A1 gene encoding the α1(II) chain of type II collagen, create many clinical phenotypes collectively termed type II collagenopathies. However, the mechanisms generating this diversity remain to be determined. Here we identified a novel Col2a1 mutant mouse line by screening a large-scale N-ethyl-N-nitrosourea mutant mouse library. This mutant possessed a p.Tyr1391Ser missense mutation in the C-propeptide coding region, and this mutation was located in positions corresponding to the human COL2A1 mutation responsible for platyspondylic lethal skeletal dysplasia, Torrance type (PLSD-T). As expected, p.Tyr1391Ser homozygotes exhibited lethal skeletal dysplasias resembling PLSD-T, including extremely short limbs and severe dysplasia of the spine and pelvis. The secretion of the mutant proteins into the extracellular space was disrupted, accompanied by an abnormally expanded endoplasmic reticulum (ER) and the up-regulation of ER stress-related genes in chondrocytes. Chondrocyte apoptosis was severely induced in the growth plate of the homozygotes. These findings strongly suggest that ER stress-mediated apoptosis caused by the accumulated mutant proteins in ER contributes to skeletal dysplasia in Co12a1 mutant mice and PLSD-T patients.